ELECTRIC WAVES
many protons as electrons. The proportion between mass and energy would be again the same. Thus die energy of any body is equal to the product of its mass and a multiple of c* \ this result was arrived at before it was deduced from the principle of relativity .
We can, however, go further than this. We have supposed that the velocity of the particle was so small compared with that of light that the squares of the ratio of the two may be neglected. We can, however, get from Maxwell's theory the solution without this limitation. It follows from the theory that when an electrical charge is moving, the distribution of electrical force round the particle is not the same as when the particle is at rest. In the latter case the force is symmetrically distributed round the particle. If O is the centre of the particle, the force at P is e/OP2 whatever may be the direction of OP, but when the particle is moving in the direction OX, the force depends on the angle between OP and OX. It has been shown by Lorentz and Heaviside that if x, y, z are the co-ordinates of a point on a line of electric force when the charge is at rest, x1 ,yl,zl the co-ordinates of the same point when it is moving with velocity u, then if k2=(i - uz/c2)
These equations show that the system of lines of force connected with the charge suffers a uniform contraction in the direction of x, i.e. in the direction in which the charge is moving, and thus the lines of force tend to set themselves at right angles to the direction in which they are moving. When the particle is moving with the velocity of light u=c, and fe=o, so that xl=o, i.e. all the lines offeree are at right angles to the direction of motion of the charge. If we regard the charged body as merely the terminus of 367